OBJECTIVE AND APPROACH
The objective of this project is to qualify the Army supplied coalescers to MIL-F-52308F and MIL-F-8901E at the Army approved aviation filter test facility at Southwest Research Institute (SwRI), San Antonio, TX.
TEST FACILITY AND MATERIALS
The SwRI aviation filter test facility has been certified by Vic Hughes (Vic Hughes Associates, Ltd.) and approved by Force Projection Technologies (TARDEC) as an Army approved aviation filter test facility. It is ISO 17025 certified.
Some of the test materials and test analysis required substitution as they are no longer available or are no longer used by the industry. These include:
• HITEC E515 corrosion inhibitor was replaced with HITEC E580, as HITEC E515 is no longer available.
• Shell ASA-3 static dissipater was replaced with Stadis 450, as Shell ASA-3 is no longer available.
• Aqua-glo analysis will be used to determine free water content instead of turbidity, as it is the current industry standard.
• • The test fuel density and flash point was measured with the test results of 0.8144 kg/L and 56°C, respectively.
TEST METHODOLOGY
The following sections of MIL-F-8901E were completed for this qualification process:
• Section 4.4.3.6-Differential pressure and media migration (first set of elements)
• Section 4.4.3.7-Red iron oxide
• Section 4.4.3.8-Water removal (second set of elements)
• Section 4.4.3.9-Red iron oxide and water
• Section 4.4.3.10-Inhibited fuel (third set of elements)
• Section 4.4.3.11-Life (fourth set of elements)
• Section 4.4.3.12-Environmental
• Section 4.4.3.13-Storage, high temperature (only sections evaluating the elements)
• Section 4.4.3.14-Storage, low temperature (only sections evaluating the elements)
• Section 4.4.3.15-Resistance to flow (filter-separator elements)
• Section 4.4.3.16-Resistance to salt water (filter-coalescer elements)
• Section 4.4.3.17-Post environmental performance (filter coalescer elements)
TEST DATA
A summary of the test results for each section is provided below with the data sheets provided in the Appendix.
Section 4.4.3.6-Differential Pressure and Media Migration (First Set of Elements)
The differential pressure was determined using the first set of elements. Table 1 provides the results for differential pressure as a function of flow rate, with graphical representation provided in Figure 1 . These results conformed to the requirements outlined in Section 3.3.1.
Media migration was also determined during this section and conformed to the requirements outlined in Section 3(c). Typical media migration results are shown in Figure 2 . The water removal tests consisted of two separate 1-hour water challenges: the first hour at 0.5-percent by volume and the second hour at 5.0 percent by volume water challenges. During the last 15 minutes of the second hour, the amount of fuel in the discharge water was checked by taking a 5-gallon water sample from the filter-separator sump. No fuel was visibly present in the discharge water. NOTE: Aqua-glo was used for determining the amount of free water, as it is the currently accepted method.
The maximum free water value for the first hour was 2-ppm, while the maximum value for the second hour was 8-ppm. The limit per section 3.3.3 is 5-ppm free water. This nonconformance constitutes a failure.
Section 4.4.3.9-Red Iron Oxide and Water
The second set of filters was used for this section, whereby the test elements were challenged 
Section 4.4.3.11-Life (Fourth Set of Elements)
The 16-day life test was performed at a flow rate of 40 gpm. The solids and water results conformed to section 3.2 (b) and (c), with the exception of the final hour when the water challenge was increased to 3%. The effluent water contents were greater than 60 ppm. The solid results were still within specification. This non-conformance constitutes a failure.
A photo of the fourth set of elements is shown in Figure 13 . 
Section 4.4.3.12-Environmental
The environmental sections pertaining only to the elements was performed. These evaluations were performed in the following order: high temperature, low temperature, fuel resistance, and salt water. The elements were evaluated between each evaluation with no defects noted. The post environmental performance was performed per section 4.4.3.8, and at 0.5% water per 
CONCLUSIONS
The test elements failed the following sections:
• Section 4.4.3.8-Water removal: This failure is slight as the highest reading was only 8 ppm.
Since the water determination used Aqua-glo versus turbidity, variation in the different test methods should be taken into consideration.
• Section 4.4.3.9-Red iron oxide and water: The differential pressure exceeded the upper limits.
• Section 4.4.3.10-Inhibited fuel: This failure occurred both with the water challenge and the dirt/water challenge. The failure was exacerbated with the dirt challenge.
• Section 4.4.3.11-Life test: The water limits were exceeded. The solids were within specifications. 
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